Introduction
The practice of law enforcement is associated with inherent risks. In 2005, >50,000 police officers were assaulted, resulting in 15,763 injuries and 55 felonious line-of-duty deaths. 1 Scores of other officers were injured or killed in the line of duty (i.e., automobile accidents, heart attacks, falls).
All police officers undergo some degree of formal emergency medical training as part of their education, typically at the US Department of Transportation's First Responder level. This training, based upon traditional US Basic Life Support (BLS) guidelines, is not law enforcement specific, and does not address medical care in the setting of an active threat. [2] [3] [4] Under such circumstances, a model paralleling modern military theory of patient care may be more appropriate, emphasizing the simultaneous objectives of preventing further casualties, rendering assistance, and completing the mission. [5] [6] [7] [8] In these catastrophic circumstances, "medical care" can be thought of simply as another tactical decision.
In contrast to the military Tactical Combat Casualty Care (TCCC) curriculum, no civilian law enforcement tactical medical program has received national recognition or widespread adoption. In fact, with the exception of a small number of programs directed towards medics providing support to law enforcement tactical teams, no widely available medical training exists for officers faced with these exigent circumstances.
The purpose of this study was to assess the medical decision-making capacity of sworn law enforcement field personnel under these circumstances, Police Officer Response and to determine whether a need exists for a more specialized training curriculum.
Methods

Setting
This study was conducted with members of a municipal police department and offices of a county sheriff 's department who provide law enforcement for a county of approximately 132,100 people that covers an area of 1,693.9 km 2 . The study was reviewed by the Mayo Foundation Institutional Review Board and determined to be exempt.
Survey
A 23-question, anonymous survey was administered to all sworn officers within the county jurisdiction. The survey was administered online using a commercial survey support site (http://www.surveymonkey.com). The time period allowed for completion of the survey was one month. A single follow-up reminder message was sent to all eligible officers two weeks after the initial invitation to participate.
Nine open-ended questions specifically evaluated response to injured officer scenarios (Appendix 1). The scenarios were scored based upon officer-reported actions, with one to six key actions pre-determined for each scenario. Each action was equally weighted as a single point, for a maximum possible score of 38 points.
Statistics
Descriptive statistics and Student's t-tests were used to analyze the results, with an alpha level of 0.05 defining statistical significance.
Results
Demographics
A total of 97 officers responded to the survey (response rate = 65.1%). The majority of respondents (n = 85, 85.6%) reported five or more years experience in law enforcement ( Figure 1 ). Slightly more than half of all respondents (n = 54, 55.7%) reported their current position as "patrol," while 29 officers (33.3%) reported working in investigations, and 10 respondents (11%) were reserve officers. Previous military experience was reported by 28 (29.0%) respondents. Sixteen respondents were assigned to the Emergency Response Unit, a joint city-county SWAT team, and eight officers were assigned to the regional narcotics task force.
The majority of respondents (n = 66, 68.0%) were first responders, while approximately one-third reported a higher level of training (Figure 2) . Just under half of all respondents had re-certified their medical training during the previous five years (n = 46, 49.4%, Figure 3 ).
Thirty-one officers (32.0%) reported a line-of-duty injury serious enough to require transportation to an emergency department for evaluation. Forty officers (41.2%) reported that they had responded to the scene of a seriously injured officer. Twenty-eight (70%) of these officers were on-scene prior to definitive prehospital medical care.
The mean total scores for the nine tactical medical scenarios was 15.5 ±3.6 (range 7-25). The mean individual scores are listed in Table 1 . There were no statistically significant difference between those officers with or without previous military experience (15.4 ±3.2 vs. 15.6 ±3.8, p = 0.81). Officers assigned to the regional tactical unit scored significantly lower than non-assigned officers (13.5 ±2.9 vs. 16.0 ±3.6, p = 0.0085). Officers reporting more advanced medical training scored significantly higher than did those at the first responder level (16.6 ±3.4 vs. 15.0 ±3.6, p = 0.05). Only one officer correctly identified the life-threatening tension pneumothorax presented in Scenario 6; this person identified his/her level of medical training at the EMTParamedic level. Thirty-six percent of respondents reported that they would enter the clandestine drug laboratory in Scenario 7 in order to rescue the downed suspect.
Confidence in medical skill capability was determined using a five-point Likert scale, with 1 = "very unsure", 3 = "neutral", and 5 = "very confident". Prior to Scenario administration, the confidence level was 4.0 ±0.7. After completing the nine scenarios, the confidence level of respondents had decreased to 3.5 ±0.9 (p = 0.017). Ninety-two percent of respondents expressed interest in participating in law enforcement-specific medical training, while 8% were neutral.
Discussion
Despite advances in training, tactics, and safety equipment, law enforcement remains a high-risk profession. Nearly one-third of the respondents in this study reported experiencing a line-of-duty injury significant enough to require transportation to an emergency department for evaluation. Nearly one-half of all officers reported responding to the scene of a seriously injured officer.
In contrast to routine medical assistance calls, medical care during periods of active threat poses substantial risk of injury both to the victim and to the responders. Additionally, there may be conflicting priorities placed upon the officers, including decisions regarding the need to neutralize the active threat or to stop and render aid. While by no means Under circumstances of active threat, medical care becomes simply another tactical decision the officer must make. In the current study, the mean value of the scores for the nine tactical medical scenarios was 15.5 ±3.6 (range 7-25, maximum score = 38). The highest-scoring respondent was able to integrate tactical and medical requirements into the scenario less than two-thirds of the time. Prior military experience did not appear to significantly alter this capability. However, it was only after the experience in Mogadishu, Somalia, that current military guidelines changed from a conventional civilian BLS/ATLS approach to a more comprehensive tactical medical curriculum. 4, [6] [7] [8] As such, many personnel with previous military experience may never have been exposed to the concepts of modern tactical combat casualty care.
Members of the regional tactical unit scored significantly lower on the tactical medical scenarios than did officers not assigned to the unit. This is surprising and concerning, given the high-risk nature of their assignments, the advanced level of training these officers receive in management of tactical situations, and the increased level of motivation demonstrated by members of the team. One possible explanation for this finding is the fact that tactical medics are embedded with the Emergency Response Unit. As such, there might be a tendency to defer medical decisions to the medics, and focus upon law enforcement tactical requirements. Further assessment is needed.
A higher level of medical training was associated with a significantly higher score in the nine medical scenarios. Only one individual, who had been trained to the EMTParamedic level, identified the need for emergent needle decompression of a tension pneumothorax. The purpose of this study was not to suggest the abandonment of current first responder training. Such training provides an essential framework of medical knowledge. 2 Rather, the results of this study argue for the development of a second tier of specialized advanced, law enforcement, medical training based upon the principles of TCCC, emphasizing a sound tactical approach to medical emergencies.
The causes of preventable death on the battlefield have been previously described. [9] [10] [11] The primary cause of early preventable death is extremity hemorrhage, while the sec- ond most common cause is tension pneumothorax. Both emergencies can be managed readily using relatively simple techniques that unfortunately are beyond the typical scope of practice of most first responders. This deficiency is highlighted by the fact that 60% of all police officer assaults occur in the presence of other officers. 12 In the current study, 70% of officers responding to the scene of an injured officer arrived prior to the arrival of definitive prehospital medical care. In addition to the TCCC program, the military has developed an intermediate medical skill set designed to bridge the gap between basic self-aid/buddy-aid skills taught to all soldiers and the advanced medical care provided by combat medics and corpsmen. The Combat Lifesaver (CLS) program focuses upon preventing shock and managing the causes of preventable, early death on the battlefield. 13 The skill set includes the ability to apply a tourniquet, initiate an intravenous line, and perform needle thoracostomies.The TCCC and CLS programs have proved so successful that the US reportedly is training the entire Iraqi police force to the Combat Lifesaver Level. 14 While the current situation in Iraq is not similar to that in the US, if the training is deemed important enough for the Iraqi police force, might it be useful for US law enforcement?
Prior to the administration of the nine scenarios, officers felt confident in their tactical medical capabilities. After completing the survey, the degree of confidence had decreased significantly. More than 90% of respondents expressed interest in participating in a short and focused law enforcement-specific tactical medicine course. A Combat Lifesaver course, modified to emphasize additional elements of western law enforcement, ideally would meet this need. The ideal course (Table 2) would be modular, portable, emphasize hands-on training over didactic lectures, and integrated into departmental policies.
The current study suffers from the limitations and biases inherent in survey-based studies. The response rate was limited to 65%, and as such, conclusions are drawn from this subset. It could be argued that this subset was more motivated and more comfortable responding to medical questions, making the responses in this study an over-estimate of actual medical capability. Perceived "correct" responses by law enforcement might conflict with what actually would occur operationally. For example, 36% of respondents stated they would enter a hazardous methamphetamine laboratory environment to rescue a downed individual. This might reflect current training or reflect a perception by the respondents that they were expected by the survey developers to "protect and serve
".
An open-ended question format was used to assess tactical medical reasoning in nine complex scenarios. While this methodology provided for more diverse responses and limited the biases inherent in multiple choice response surveys, the complexity of the scenarios was open to potentially different interpretation. Moreover, the 38 selected "key" points are not intended to be definitive approaches to each problem, but tactically oriented approaches agreed upon by the authors.
The proposed tactical medical training skill set (Table  2 ) is based upon military data. Causes of early, preventable, battlefield death and the subsequent dictates of TCCC were developed from experiences in Vietnam and Somalia respectively. [4] [5] [6] [7] [8] [9] [10] [11] These military combat scenarios may not accurately reflect the medical needs of law enforcement personnel, who might suffer distinctly different injury patterns. Unfortunately, available data are inadequate to assess the medical needs of law enforcement officers. The annual Federal Bureau of Investigation LEOKA study predominantly assesses officers killed or feloniously assaulted. 1 It does not gather information on motor vehicle accidents, falls, training accidents, or other injuries inherent to law enforcement. A controversial area impacted by this limitation is the use of spinal immobilization. Military experience indicates that in the tactical setting, the time delays inherent in placement of cervical immobilization place responders at risk while providing no benefit to the patient. 15 These data are based upon outcomes from Vietnam-era penetrating neck trauma. As a result, it cannot be easily applied to more common law enforcement scenarios, such as falls or motor vehicle crashes.
Conclusions
Based upon the results of the current study, additional training is necessary to train the modern law enforcement officer in the integration of first responder medical skills with the realities of tactical scenarios. Simply stated, "Good medicine can sometimes be bad tactics and bad tactics can get everyone killed." 8 
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